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(57) ABSTRACT

A method for loading a pallet, including placing packages in
layers on a first pallet disposed 1n a first pallet disposed 1n a
first plane, providing a second pallet above the packed first
pallet in a second plane, and transporting the packed first
pallet away. Also, a method for unloading for unloading a
pallet, including removing packages, particularly bottle
crates, 1n layers from a first pallet disposed 1n a first plane,
providing a second packed pallet below the first pallet 1n a
second plane, and transporting the first pallet away. Also, a
corresponding palletizer for loading or unloading a pallet 1n
layers.
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METHOD FOR LOADING AND UNLOADING
A PALLET AND CORRESPONDING
PALLETIZER

CROSS-REFERENCE TO RELAT
APPLICATION

s
w

The present application claims the benefit of priornity of

International Patent Application No. PCT/EP2008/003875,
filed May 14, 2008, which application claims priority of

German Patent Application No. 102007 022 908.0, filed May

14, 2007. The entire text of the priority application 1s 1ncor-
porated herein by reference 1n its entirety.

FIELD OF THE DISCLOSUR.

(L.

The present disclosure relates to a method for loading and
unloading a pallet as well as to a palletizer, such as for the
bottling industry.

BACKGROUND

Palletizers of this kind are known. Such a palletizer pro-
vides an empty pallet 1n a loading station for the purpose of
loading said pallet. Packages, e.g. bottle crates, single-use
packages or the like, are deposited, 1n layers, on said pallet. To
this end, the packages are lifted from a package providing
station by means of a gripper head and placed on the empty or
already partially loaded pallet. For transporting the packages,
¢.g. a rotary column provided with one or two vertically
adjustable gripper heads 1s used. For the purpose of unload-
ing, the above-described method takes place 1n reverse order.
Especially when two gripper heads are used, a comparatively
high throughput can be accomplished.

In spite of optimized loading and unloading of the pack-
ages with the aid of two gripper heads, the use of these known
loading and unloading methods and known palletizers entails
the problem that, as soon as a pallet has been fully loaded or
unloaded, down times will occur during the exchange of
pallets, 1.e. when a new empty pallet or a new fully packed
pallet are being provided. During such down times, the pack-
age providing station can neither deposit nor remove any
packages and 1s therefore inevitably moperative.

SUMMARY OF THE DISCLOSUR.

L1l

It 1s therefore an object of the present disclosure to provide
a method for loading and unloading a pallet and a correspond-
ing palletizer 1n the case of which the down times at the end of
a loading or unloading operation can be reduced and the
throughput can be increased, consequently.

The method for loading a pallet according to the present
disclosure allows a reduction of down times during an
exchange of pallets, 1.e. during the removal of a packed first
pallet and the provision of a second, especially empty pallet,
by providing the second pallet on a plane above the upper
surface of the packed first pallet. This has the effect that, in the
loading process, the provision of anew pallet can be separated
from the deposition operation in such a way that the loading
of the second pallet can be started earlier than 1n the prior art.
This 1s even the case 11 the first, already fully packed pallethas
not yet or not yet fully been transported away, or 1f such
transporting away has not yet or not yet fully been possible. It
tollows that an increase in the throughput during the loading
process can be achieved.

According to a preferred embodiment, the packages can
already be placed on the second pallet while said second
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pallet 1s still positioned above the first pallet. The second
pallet can, at this time, definitely still be disposed on the
second plane. It follows that, as has already been explained
hereinbefore, the throughput will be optimized still further. In
particular, the loading of the second pallet can already be
started without delay, when the previously packed first pallet
could not yet be transported away for reasons ol process
technology.

An advantageous embodiment 1s so conceived that, after
the removal of the packed first pallet, the second pallet can be
lowered step by step or in one go down to the first plane
provided for transporting a packed pallet away. The through-
put during the loading operation can be further optimized in
this way. Step-by-step lowering will be advantageous espe-
cially in cases where the provision of a new layer of packages
can be realized faster than the lowering of the second pallet,
1.e., when a new layer 1s ready for deposition, the second
pallet will be stopped during lowering on an adequate level
and the new layer will be deposited on the said second pallet.
While the next layer 1s being fetched, the second pallet 1s
simultaneously lowered still further. If, however, the lowering
process can be realized faster than the provision of a new
layer, the second pallet can immediately be lowered to the
first plane, since this will not have any reducing influence on
the throughput.

A preferred embodiment 1s so concerved that, prior to
depositing a predetermined number of layers, in particular the
second or third or fourth layer of packages, on the second
pallet, said second pallet can be lowered down to the first
plane. This has the effect that, due to the limited load, the
mechanical demands on the device holding the second pallet
on the second plane or, quite generally, above the first plane,
can be kept low, whereby the realization of the method
according to the present disclosure will also become 1nterest-
ing from the economic point of view.

The method for unloading a pallet adopts the disclosed
concept of providing below the first pallet that has either been
unloaded partially or that 1s empty a new second pallet, said
second pallet being here, however, a packed pallet. It follows
that also during unloading, the down time during an exchange
of pallets can be reduced, since, due to the temporal overlap-
ping of the provision of the second pallet and the complete
unloading of the first pallet and the removal of the empty
pallet, the second pallet can also in this case be provided
faster, 1.e. earlier, because the first pallet 1s already raised to a
higher level prior to having been unloaded completely and
prior to the supply of the next pallet.

According to a preferred embodiment, packages can still
be removed from the first pallet while the second pallet 1s
being provided at a position below the first pallet, e.g. by
introduction from the side. In particular, packages can still be
removed from the first pallet, when, for reasons of process
technology, the packed second pallet has already been pro-
vided at a position below said first pallet 1n alignment there-
with. When the first pallet has been unloaded, unloading of
the second pallet can be started immediately, without delay.

An advantageous embodiment 1s so conceived that, prior to
providing the second packed pallet, the first pallet can be
raised step by step or 1n one go to the first plane, which 1s the
plane used for unloading and which extends above the pallet
stack height. Similar to the above-described lowering, step-
by-step raising will be of advantage especially 1n cases where
the removal of a new layer of packages can be realized faster
than the raising of the first pallet to be unloaded. When a
gripper head 1s available for removing a layer of packages, the
raising of the first pallet will be stopped and the uppermost
layer of packages will be removed. While the removed layer
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of packages 1s being put down at a predetermined location, the
first pallet can be raised further in the direction of the first
plane. If the raising process 1s realized faster than the provi-
sion of the gripper head for removal, the first pallet can
immediately be raised to the first plane, since this will not
have any intluence on the throughput.

Preferably, the first pallet can be raised to the first plane as
soon as only a predetermined maximum number of layers of
packages 1s present on said first pallet, said maximum number
being 1n particular one, two or three layers of packages. It
follows that, similar to the above-described loading, the
mechanical demands on the device used for holding the first
pallet on the first plane or raising 1t to the first plane or, quite
generally, holding 1t on or raising 1t to a level above the second
plane, can be kept low, whereby the realization of the method
according to the present disclosure will also become 1nterest-
ing from the economic point of view.

The present disclosure additionally relates to a palletizer
according to claim 9. Just as the method according to the
present disclosure, also the palletizer according to the present
disclosure realizes the reduction of the down time which
results from the fetching and the removal of a packed pallet,
by arranging the packed pallet 1n the loading station on a
plane below an empty or only partially packed pallet for a
certain period of time. The term loading station describes here
the area of the palletizer where packages are placed on or
removed from a provided empty or partially packed pallet,
said packages being especially placed on and removed from
the pallet 1n the form of layers. The term pallet providing
station describes here the area of the palletizer where the
empty pallets are provided or recerved individually or 1n the
form of stacks, said pallets being then transferred to the
loading station or they are fetched from the loading station.
The packages may be any kind of product. The palletizer can,
however, be used 1n a particularly advantageous manner for
bottle crates, single-use packages or the like, preferably for
bottles wrapped 1n foil or cardboard.

According to a preferred embodiment, the pallet providing
station can comprise a vertically adjustable arm used for
transporting a pallet from the pallet providing station to the
loading station or vice versa. This arm serves to convey the
pallet from the pallet providing station to the loading station
and vice versa, and it also serves to hold a pallet above a
packed pallet. It follows that the palletizing device according
to the present disclosure can be realized easily.

According to a preferred embodiment, the arm can be
implemented such that 1t 1s not only vertically adjustable but
also adapted to be swivelled and/or moved translationally, at
least in the horizontal plane, 1.¢. at right angles to 1ts vertical
movability. By means of an arm configured in this way, the
advantages of the present disclosure can be realized without
major technical expenditure.

According to an advantageous embodiment, the arm can
additionally be dimensioned such that it can carry at most one
pallet with a predetermined number of layers of packages, in
particular one or two or three layers of packages. It follows
that the mechanical demands on the arm are comparatively
low, so that 1t can be realized with a technically simple design
without any negative influence on the advantages of the
reduced down time. It turned out that, for the known loading,
and unloading processes, it will suffice when the arm 1s
dimensioned for one, two or three layers of packages, since
the period of time between the provision of the second pallet
and the deposition or removal of the first, second or third layer
of packages 1s sufficiently long for transporting away the
pallet below said second pallet or, 1n the case of unloading, for
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providing the pallet below said second pallet. A statically
stronger structural design of the arm can be avoided 1n this
way.

According to one variant, the palletizer may additionally
comprise a package providing station having at least a second
vertically adjustable arm for providing the packages on the
pallet. By synchromizing the package providing station with
the pallet providing station, the throughput of the palletizer
will be improved still turther.

According to an advantageous embodiment, the palletizer
can be implemented such that the two pallets are arranged one
above the other. In this case, the package providing station can
continuously operate, nonstop, with the exception of a verti-
cal adjustment.

The present disclosure additionally relates to a palletizer
for executing one of the above-described methods.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the disclosure will be described 1n detail
on the basis of an embodiment and with reference to the
drawings, in which:

FIG. 1 shows a perspective view ol an embodiment of the
palletizer according to the present disclosure,

FIGS. 2a to 2e¢ show schematic representations of a first
embodiment according to the present disclosure, used for
loading a pallet, and

FIGS. 3a to 3e show schematic representations of a second
embodiment according to the present disclosure, used for
unloading a pallet.

FIG. 4 15 a top view of a rotary column with a vertically
adjustable arm of the present disclosure, schematically 1llus-
trating a translational movement of the first arm, with direc-
tional arrows illustrating possible movement direction of the
arm.

PR.

(L]
=T

ERRED

DETAILED DESCRIPTION OF THE
EMBODIMENT

FIG. 1 shows a perspective view ol an embodiment of the
palletizer according to the present disclosure. The palletizer 1
comprises a pallet providing station 3, a loading station 5 and
a package providing station 7 having a package layer con-
veyor 87 associated therewith. The pallet providing station 3
serves to provide empty pallets 9, which are stacked one on
top of the other in this embodiment. The empty pallets 9 are
here delivered or removed 1n stacks via a conveyor 11. Alter-
natively, they may also simply be put down at or delivered to
an appropriate location, e.g. by means of a jack lift or a fork
l1tt truck. Also the loading station 5 has associated therewith
a conveyor belt 13 on which fully packed pallets 15 can be
transported away, when the palletizer 1 1s used for loading,
and fetched, when the palletizer 1 1s used for unloading. All
the above-mentioned stations 3, 5, 7 as well as conveyors and
transport means 11, 13, 21 and 87 are arranged such that they
extend close to the ground essentially 1n one plane A.

In the present embodiment, a fully packed pallet 15 has
arranged thereon six layers; depending on the respective
product, the number of layers may, however, also be higher or
lower. One layer comprises here a plurality of packages, 1n
particular single-use packages or the like. Intermediate layers
19 consisting of cardboard or plastic material may be
arranged between the individual layers for position stabiliza-
tion.

The package providing station 7 additionally comprises a
conveyor belt 21 by means of which the intermediate layers
19 are provided one by one. Furthermore (here not shown), a
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package providing station normally also comprises means for
aligning and centering the packages in a layer, when the
palletizer 1 1s used for the purpose of loading.

The package providing station 7 and the loading station 5
have associated therewith a vertical rotary column 23 having
arranged thereon two arms 25 and 27 which are vertically
adjustable, independently of one another, along perpendicu-
lar guide means. The rotary column 23 1s able to rotate or
swing about 1ts vertical axis C on a circular table 29 in a
program-controlled manner. The arms 23 and 27 are driven by
hoist motors 31, 33, which are program controlled as well.
Each of the arms 25 and 27 carries a roller carpet head or
shutter head 35, 37 known from the prior art (DE 29 45 883
Al, DE 34 09 964 A1) and adapted to be used for picking up
a layer of packages 17 from the package layer conveyor 87 of
the package providing station 7 when a pallet 9 1s being
loaded. During the loading operation, the aim 25 1s lifted by
means of the hoist motor 31 and, after a 180° rotation of the
rotary column 23, the layer of packages that has been picked
up by the roller carpet head 35 1s put down on a pallet 45, 47
provided 1n the loading station 3. The situation described
corresponds 1n FIG. 1 to the arrangement of the second roller
carpet head 37. The roller carpet head, which can advanta-
geously be used in particular for delicate single-use packages,
may also bereplaced by other gripping heads, 11 this should be
expedient for the type of packages to be handled.

The pallet providing station 3 has associated therewith a
second perpendicularly arranged rotary column 39, which
also comprises an arm 43 that 1s vertically adjustable with the
aid of a further program-controlled hoist motor 41, said rotary
column 39 being arranged between the conveyors 11 and 13
which extend 1n parallel. According to the present disclosure,
this arm 43 1s implemented such that 1t 1s able to pick up an
empty pallet 45 from the pallet stack 9 and to hold 1t above a
packed pallet 47 1n the loading station 3 after a 180° rotation
of the rotary column 39 about 1ts perpendicular axis of rota-
tion D, which 1s oriented in spaced parallel relationship with
the axis of rotation C. In particular, the empty pallet 45 1s
arranged above the fully packed pallet 47 1n such a way that
the two pallets 45 and 47 overlap each other and are in
alignment with each other at least partially. The roller carpet
or shutter heads 35 and 37 have on the lower surface thereof
controllable gripping tools, preferably vacuum cups, for tak-
ing hold of the intermediate layers 19.

The palletizer 1 according to the present disclosure
achieves the following advantage 1n comparison with known
palletizers: since a second pallet 45 can, at least temporarily,
be provided 1n a plane above a first packed pallet 47, it will be
possible to avoid down times during loading and unloading of
pallets (this will be described 1n more detail in connection
with FIGS. 2 and 3); 1n the prior art, such down times occur
whenever a fully packed pallet must be transported away or
when, during unloading, a fully packed pallet must be
tetched. It follows that a continuous supply of packages is
now possible. As can be seen 1n FIG. 1, the palletizer 1
according to the present disclosure 1s so conceived that the
first rotary column 23 will be able to provide layers of pack-
ages 17 1n the loading station 5 even if a first pallet 47 has
already been fully packed, since, thanks to the second pallet
45 which 1s provided at a position above said first pallet 47,
loading of this second pallet 45 can already be started. As
soon as the packed pallet 47 has been removed, the new pallet
45 to be loaded can be lowered down to the conveyor belt 13.
This lowering can be executed in one go or step by step.

Similar advantages are achieved during unloading, since,
also during the unloading process, down times with respect to
package provision can be avoided during an exchange of
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pallets. In this case, pallet 45 represents the pallet to be
unloaded from which the roller carpet head 37 just removes
the last layer 17 while, simultaneously, a new, fully packed
pallet 47 can already by provided below the pallet 45. This
pallet 47 will then be unloaded next. It follows that, also in
this case, the package providing station 7 need not wait for
anon/pallet, but can continue to operate nonstop.

In order to guarantee suilicient time for transporting
packed pallets away and for fetching pallets to be unloaded,
the rotary column 39 and the arm 43 are dimensioned such
that one or two or three layers of packages can still be present
on the pallet 45. Since this 1s enough for most cases of use, 1t
will sutfice when the structural design of the rotary column 39
and of the arm 43 1s adapted to these reduced mechanical
loads. Hence, the structural design of the rotary column 39
and of the arm 43 can be simple and filigree.

According to one variant, the pallet providing station 3 as
well as the package providing station 7 can also be so con-
ceived that, mnstead of a rotary column 23, 39 with a vertically
adjustable arm 25, 27, 43, also a stationary column with a
vertically adjustable rotary arm or a stationary column with a
vertically adjustable linear axle may be used, so as to be able
to provide and remove the pallets and packages.

Likewise, the package providing station 7 of the palletizer
according to the present disclosure 1s not limited to the
present embodiment. For example, the layers of packages can
be pushed 1nto and out of the roller carpet heads by means of
insert devices which are not shown in detail, and they can be
centered 1n said roller carpet heads.

Furthermore, the concept according to the present disclo-
sure, according to which a second pallet 1s positioned above a
packed first pallet for some time, can also be realized in
palletizers comprising more than one loading station.

In addition, the palletizer 1 according to the present
embodiment 1s so concerved that the packages of the layers of
packages 17 are lowered onto pallet 47 or onto pallet 45 by the
arms 25, 27, or they are picked up from these pallets during
unloading. Alternatively, it 1s, however, also possible to move
the packages in only one plane and, when a layer of packages
17 has been placed on the pallet or removed therefrom, to
lower/liit the pallet with the layers of packages positioned
thereon. Also in the case of this embodiment, the present
disclosure offers the possibility of implementing the pallet
providing station such that a second pallet 1s arranged above
a packed first pallet at least for some time, so that down times
will be avoided when the packed pallet 1s transported away or
fetched.

In the following, embodiments of the pallet loading and
unloading method according to the present disclosure will be
explained 1n more detail with reference to FIGS. 2a to 2¢ and
3a to 3e. This simultaneously represents a detailed descrip-
tion of the mode of operation of the palletizer 1 shown and
described 1mn FIG. 1. Accordingly, reference numerals for
components, which have already been used in connection
with the embodiment of the palletizer according to the present
disclosure shown 1n FIG. 1, will be used again in FIGS. 2a to
2¢ and 3a to 3e, and, as regards an adequate detailed descrip-
tion of these components and of their features, reference will
be made to the above.

FIG. 2a shows schematically and exemplarily the pallet-
izer 1 1n a side view. On the right hand side, the pallet pro-
viding station 3 can be seen, whereas the component in the
middle 1s the loading station 5 and that between the pallet
providing station 3 and the loading station 5 1s the rotary
column 39, and the component on the left hand side 1s the
package providing station 7 which 1s arranged to left of the
rotary column 23. In the condition shown, a last layer of
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packages 51, e.g. a layer of bottle crates, single-use packages
or the like, 1s provided by the arm 27 in the loading station 5
for a pallet 33 on which a specific number (here s1x) of layers
ol packages 55 has already been placed, and then moved
downwards 1n the direction of the pallet 33 together with an
intermediate layer 19, which 1s here not shown.

The second arm 25 on the rotary column 23 is lowered
simultaneously so as to be able to pick up another layer of
packages 57 with 1ts roller carpet head 35. The packages need
not be of the same type as those comprised in the layer of
packages 51. In manner which 1s not shown 1n detail, the
roller carpet head 35 picks up, by means of controllable
vacuum cups provided on the lower surface thereolf, an inter-
mediate layer 19 which 1s fed by the conveyor belt 21 into the
package providing station 7 from the side, while the layer of
packages 57 1s pushed into the roller carpet head on a level
above said intermediate layer.

In the meantime, the arm 43 of the rotary column 39 picks
up an empty pallet 59 1n the pallet providing station 3.

In the condition shown 1n FIG. 256, the empty pallet 59 has
been raised by the arm 43. Stmultaneously, the arm 27 depos-
ited, 1n the area of the loading station 5, the layer of packages
51 on the upper surface of the first pallet 53 carrying the other
layers of packages 55. The second arm 235, 1n turn, picked up
the new layer of packages 57 1n the package providing station
7.

FIG. 2¢ shows the condition according to the present dis-
closure 1n which the empty second pallet 59 1s provided in the
loading station 5 at a position above the packed pallet—
consisting of the pallet 53, the layers of packages 55 and the
last layer of packages 51 placed on top. For establishing this
condition, the rotary column 39 has previously been rotated
by 180°. On the side of the package providing station 7, the
rotary column 23 has already been rotated by approx. 90°, and
the second arm 25, which moves upwards with the new layer
of packages 37, can be seen schematically. Stmultaneously,
the second arm 27, which rotates 1n the opposite direction, 1s
moved downwards on the opposite side (cannot be seen).

It follows that, according to the present disclosure, the first
pallet 53 1s positioned on a first plane A, whereas 1n this
condition the second pallet 59 1s positioned on a second plane
B above the packed pallet. In this embodiment, the two pallets
are arranged one above the other 1in alignment with one
another.

FI1G. 2d shows the condition 1n which, at the loading station
5, the new layer of packages 57, which has been rotated by
180°, together with the intermediate layer 19 (not shown),
which has been carried along below said new layer of pack-
ages 37, has been placed by the arm 25 on the second pallet
59, which 1s still located above the packed first pallet 53, and
released subsequently. Simultaneously, the arm 27 picks up a
turther new layer of packages 61 at the package providing
station 7, and also a new empty pallet 63 1s provided 1n the
pallet providing station 3. As can be seen 1n FIG. 1, the new
empty pallet can, alternatively, also be taken from a stack.

FIG. 2e shows the condition 1n which the previously fully
packed first pallet 53 with the layers of packages 355 and 51
has already been transported away. After said transporting
away, the pallet 89, which had already been packed partially,
was lowered down to the first plane A of the loading station 5,
and, simultaneously, it was possible to fetch, without any
delay, additional layers 61, 67 via the package providing
station 7 and to place them on the second pallet 59 by making
alternately use of the arms 25 and 27. At the same time, the
arm 43 picks up the new pallet 63 at the pallet providing
station 3 and the carrier 27 picks up a further layer of pack-
ages 69 at the package providing station 7.

10

15

20

25

30

35

40

45

50

55

60

65

8

As can be seen from FIGS. 24 and 2e, the method accord-
ing to the present disclosure offers the advantage that the
package providing station 7 with the rotary column 23 and the
two arms 23, 27 can operate nonstop, irrespectively of
whether or not the fully packed pallet 53 has already been
transported away, since new layers of packages, 1n this case
the layers 57, 61, could be placed on the newly provided
second pallet 59 without delay. In contrast to this, the layers of
packages 57, 61 could not yet have been placed on the second
pallet 539 in the condition shown 1n FIG. 2e, 11 a palletizer
known from the prior art were used.

Since the fully packed pallet 1s normally transported away
within a narrow time frame, it will, as has already been
mentioned hereinbefore in connection with the palletizer 1,
suifice to implement the arm 43 1n such a way that 1t will be
able to carry at most one, two or three layers of packages,
including the second pallet 59.

The lowering of the second pallet 59 by the vertically
adjustable arm 43, which 1s carried out between the condition
shown 1n FIG. 24 and the condition shown in FIG. 2e, is
executed either step by step, especially when a new layer of
packages can be deposited via the package providing station
7 during the lowering operation, or fully 1n one step, espe-
cially when no new layer of packages 1s ready for deposition
during the lowering operation.

FIGS. 3a to 3e illustrate an embodiment of the method for
unloading a pallet according to the present disclosure. Like
the embodiment of the method for loading a pallet according
to the present disclosure, which 1s shown 1 FIGS. 24 to 2e,
said unloading method 1s described with reference to a sche-
matic side view of the embodiment of the palletizer 1 accord-
ing to the present disclosure which 1s shown 1n FIG. 1. Com-
ponents with reference numerals which have already been
used 1n the preceding figures are no longer described in detail,
but the description of these components 1n the foregoing 1s
herewith referred to.

FIG. 3a shows the condition 1n which a layer of packages
71 1s removed from a pallet 73 by means of the arm 27 of the
package providing station 7. As can be seen 1n FIG. 34, an
additional layer of packages 735 1s still present on the first
pallet 73 when the layer of packages 71 has been raised. The
second arm 23 of the package providing station 7 has just put
down a layer of packages 77 and 1s moving upwards again.
The arm 43 of the pallet providing station 3 1s not yet in use 1n
this condition.

The condition shown 1n FIG. 3b shows how, according to
the present disclosure, the first pallet 73 with a residual layer
of packages 75 1s positioned above a newly provided, second,
tully packed pallet 79 with seven layers of packages 81. The
first pallet 73 has previously been raised by the arm 43 from
plane A upwards to plane B. Simultanecously, the arm 23
moves further upwards, while the rotary column 23 has
already been rotated by approx. 90°. The second arm 27
carrying the picked-up layer of packages 71 1s just carrying
out a downward movement at the back of the rotary column
23 and 1s therefore not visible while 1t rotates 1n the direction
of the package providing station 7.

FIG. 3¢ shows how the arm 25 picks up the last layer of
packages 75 from the first pallet 73. In the package providing
station 7, the second arm 27 has already put down the layer of
packages 71 in the meantime and 1s now moving upwards
again. The arm 43 still holds the first pallet in plane B.

FI1G. 3d shows the condition in which, after a rotation of the
rotary column 39 by 180°, the empty pallet 73 was rotated to
a position above the pallet providing station and 1s now low-
ered. Stmultaneously, the first layer of packages 83 1s picked
up by the arm 27 1n the loading station 5. On the other hand,
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the first arm 25 has just put down the last layer 75 of the first
pallet 73 on the package providing station 7, from where its
transport 1s continued. The arm 43, 1n turn, lowers the empty
first pallet 73 down to the pallet providing station 3.

FIG. 3e shows the condition 1n which the second pallet 79
1s emptied still further. In the meantime, the first pallet 73 has
been put down by the aim 43 on the side of the pallet provid-
ing station 3.

FI1G. 4 shows how, according to the present disclosure, the
arm 43 of the rotary column 39 can be adapted to be swiveled
and/or moved translationally, at least 1n the horizontal plane,
1.¢. at right angles to 1ts vertical movability up or down col-
umn 39. FIG. 4 shows a top view of the rotary column 39 with
arrows 1llustrating the possible directions in which the arm 43
can move.

Just as 1n the case of the pallet loading method according to
the present disclosure, the arm 1s also in this case 1mple-
mented such that 1t will be able to carry one, two or three
layers of packages together with an empty pallet. This will
guarantee that, irrespectively of how long the provision of a
new packed second pallet (here pallet 79) 1s going to take, the
unloading of the first pallet through the package providing
station 7 can be continued without any loss of time, and,
simultaneously, it will suffice when the carrying capacity of
the arm 43 suilices for carrying one, two or three layers
including the pallet.

As has already been described in connection with the low-
ering operation, also the lifting of the first pallet, here pallet
73, between the respective conditions shown in FIGS. 3a and
36 can be executed step by step, viz. when a layer can be
picked up by 25 or 27 at the moment 1n question, or it can be
executed 1n one go, viz. when during the pallet lifting opera-
tion neither arm 25 nor arm 27 1s available for picking up a
layer of packages at the moment in question.

Thanks to the arrangement of a packed pallet and of an
empty pallet on two different planes, the two pallets being
especially arranged such that they are partly or fully posi-
tioned one above the other, the provision and the removal of
the packed pallet 1s, as regards process technology, separated
from the depositing and the lifting of the layers of packages 1n
such a way that the depositing and the lifting can be executed
nonstop, even during an exchange of pallets, whereby a sig-
nificant increase in the throughput of the palletizer can be
achieved. By means of the palletizing machine described, a
maximum performance of 600 to 700 layers of packages per
hour can be accomplished, even if the packages processed are
shrink wrap packages, with a cycle time of 5 to 6 seconds, 1n
spite of the fact that all the conveyors and stations for con-
veying the pallets and the packages are arranged close to the
floor.

The sequence of operations described in FIGS. 2a to 2e and
3a to 3e for loading and unloading a pallet should only be
regarded as an example and the movements of the individual
clements relative to one another can also be varied. In par-
ticular, the individual movements of the arms 25, 27 and 43
are normally adapted to the given circumstances so that an
optimum process can be executed.

All the sequences of operations of the palletizer 1 are
program-controlled by one or a plurality of coordinated con-
trol units S and executed 1n synchronism. Depending on the
respective types of the packages, a plurality of programs,
which only have to be called 11 required, can be stored. The
control unit S communicates on its mput side with a large
number of sensors for detecting positions, rotary positions,
speeds and protection units and provides on 1ts output side
signals for operating and controlling all the drives for rotating
or alternately swivelling the two rotary columns, the drives
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31, 33 and 42 for lifting and lowering the arms 25, 27 and 43,
the actuators for opening and closing, 1.e. moving together
and moving apart, the roller carpets for the layers of packages
and for operating the vacuum cups provided on the lower
surface of said roller carpets and used for handling the inter-
mediate layers. In addition, the control unit S 1s also used for
controlling the coordinated operations of the drive motors
(not shown) of all the transport means and conveyors.

The transport means 11, 13, 21 and 87 are preferably ori-
ented such that they extend parallel and/or at rnight angles to
one another 1n the manner shown 1n the representation, but, 1f
necessary, they may also be arranged 1n some other configu-
ration, €.g. when the rotary column 23 1s to be equipped with
three, or, on all four sides, with four 90°-offset arms, which
are vertically adjustable independently of one another and
which have replaceably secured thereto layer gripping sys-
tems, 1n particular roller carpet heads or shutter heads. It may
then also be expedient to provide the rotary column 39 with
two arms, or to provide two rotary columns, which are dis-
placed relative to one another, on the periphery of the rotary
column 23 for handling the pallets.

The mnvention claimed 1s:

1. A method for loading a pallet, comprising the steps of:

placing packages on a first pallet disposed 1n a first plane,

providing a second pallet above the packed first pallet in a

second plane,

transporting the packed first pallet away,

completely lowering the second pallet in one step from the

second plane down to the first plane after transporting
the first pallet away,

placing packages on the second pallet disposed in the first

plane,

providing a pelletizer head movable 1n both horizontal and

vertical planes,

adjusting said palletizer head to selectively place packages

on either the first pallet or the second pallet, and wherein
during the placing step the selected pallet 1s 1n one of the
first plane or the second plane.

2. A method according to claim 1, wherein packages are
already being placed on the second pallet while said second
pallet 1s still positioned above the first pallet.

3. A method according to claim 2, wherein, prior to depos-
iting a predetermined number of layers on the second pallet,
lowering lower second pallet to the first plane.

4. The method of claim 3, wherein depositing a predeter-
mined number of layers comprises one of the second, third or
fourth layer of packages.

5. A method forunloading a pallet, comprising the steps of:

completely raising a {irst pallet 1n one step from a second

plane up to a first plane prior to providing a second
packed pallet,

removing packages from the first pallet disposed 1n the first

plane,
providing the second packed pallet below the first pallet 1n
a second plane,

transporting the first pallet away:

providing a pelletizer head movable 1n both horizontal and
vertical planes, and adjusting said palletizer head to
selectively remove packages from either the first pallet
or the second pallet, and wherein during the removal step
the selected pallet 1s 1n one of the first plane or the second
plane.

6. The method of claim 1, wherein the packages are placed
in layers on the first pallet.

7. The method of claim 1, wherein the packages are one of
bottle crates and single-use packages.
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8. A palletizer for executing a method according to claim 1
or 3.

9. A method according to claim 5, wherein packages are
still removed from the first pallet while the second pallet 1s
being provided at a position below the first pallet. 5

10. A method according to claim 9, wherein the first pallet
1s raised to the first plane as soon as only a predetermined
maximum number of layers of packages 1s present on said
first pallet.

11. The method of claim 10, wherein the maximum number 10
1s one of one, two or three layers of packages.

12. The method of claim 5, wherein the removing packages
1s performed 1n layers.

13. The method of claim 5, wherein the packages are one of
bottle crates and single-use packages.

14. A palletizer used for placing packages, in particular
bottle crates, single-use packages or the like, on a pallet or
removing them from a pallet, the packages being placed on
and removed from said pallet in particular in the form of
layers, and comprising a loading station, a pallet providing 20
station, the loading station and the pallet providing station
being implemented and adapted to one another 1n such a way
that, for a certain period of time, a fully packed first pallet 1s

15
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disposed 1n the loading station on a plane one of below an
empty or only partially packed second pallet;
wherein the pallet providing station comprises a {irst ver-
tically adjustable arm, which 1s preferably movable
along a perpendicular guide means and which 1s used for
transporting a pallet from the pallet providing station to
the loading station or vice versa;
wherein the first vertically adjustable arm 1s additionally
implemented such that it 1s also adapted to be atleast one
of swiveled or moved translationally, at least 1n the hori-
zontal plane; and
the palletizer further comprising a packet providing station

having at least a second vertically adjustable arm for
providing the packages on a pallet in the loading station.
15. A palletizer according to claim 14, wherein the first
vertically adjustable arm 1s dimensioned such that 1t can carry
at most one pallet with a predetermined number of layers of
packages.
16. The palletizer of claim 15, wherein the predetermined
number of layers of packages i1s one of one, two or three
layers.
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